Noise-induced cochlear hypoxia is intensity dependent, correlates with hearing loss and precedes reduction of cochlear blood flow.
Anesthetized and artificially ventilated guinea pigs were exposed to broad-band noise of 95, 101, 106 or 115 dB SPL for 30 min and studied for 180 min after cessation of noise. The partial pressure of oxygen (pO2) in the perilymph, the cochlear blood flow (CoBF) and auditory-evoked potentials were continuously recorded. Arterial blood pressure, electrocardiogram, inspiratory and expiratory gas levels, arterial blood gas levels and acid-base status were kept stable to exclude influences of these parameters on cochlear parameters. Exposure to 95 dB SPL did not affect perilymphatic pO2 or CoBF. Cochlear microphonics (CMs) were reduced, but compound action potentials of the auditory nerve (CAPs) and auditory brainstem potentials (ABRs) increased after exposure to this low-level noise. Perilymphatic pO2 decreased during exposure to 101 dB SPL and then further decreased during the subsequent 60 min after cessation of the noise. CoBF did not change significantly during and 30 min after noise but then paralleled the decline of perilymphatic pO2. However, both parameters showed a clear indication of recovery in the second and third hours after noise. At 101 dB SPL, CMs were again reduced immediately, CAPs were unaltered and ABRs again increased. Exposure to 106 and to 115 dB SPL resulted in a decrease in both perilymphatic pO2 and CoBF; this decrease began during the exposure but became progressively worse after the noise. Hearing loss was observed immediately with exposure and showed no signs of further deterioration after cessation. The observed time courses of changes are important. They reveal that hearing loss and cochlear hypoxia precede reduction in CoBF due to noise exposure. The potential mechanisms underlying these effects are discussed.